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Biology of Chrys,emys picta bellii 
,n southwestern Minnesota 
CARL H. ERNST*' EVELYN M. ERNST** 
ABSTRACT - The turtle, Chrysemys picfa be/Iii, was studied in southwestern Minnesota. The tax-
onomic character-istics are analyzed. The turtles are diurnal and have an annual activity period 
extending from mid-May to October. Activity and feeding are controlled by water temperature. 
The population dynamics are discussed. Growth is rapid early in life but slows after maturity. 
Growth is compared with that of other subspecies of C. picta. Habitat preferences, predation, 
parasites, algal relationships and shell abnormalities are discussed. 
Little has been published on the biology of the western 
painted turtle, Chrysemys picta bellii, in Minnesota. 
Breckenridge ( 1944) presented a general account of its 
life history, but much of the data was based on literature 
concerning other subspecies from distant states. The 
nesting habits have been reported by Legler ( 1954) and 
Gemmell ( 1970). Woolverton ( 1961, 1963) has re-
viewed overwintering of hatchlings in the nest. 
During the fall, spring and early summers of 1969 to 
1972 the authors studied several popufations of C. p. 
bellii in southwestern Minnesota; principally at Lake 
Shetek State Park, Murray County. 
Turtles were captured in hoop-nets, with a dip net, or 
by hand. Routine handling included: sexing; measuring 
plastron length, abdominal scute length, and length of 
any discernible growth annuli; aging, if possible; and 
marking each turtle for future identification. All meas-
urements were made in a straight line to the nearest 0.1 
mm with dial calipers. Observations of some activities 
were made with 7x50 binoculars. Water and air tempera-
tures were taken daily with a Schultheis thermometer ac-
curate to 0.1 C. 
Measurement for distinctions 
Each turtle was measured for those characters desig-
nated by Ernst ( 1971 a) and Ernst and Barbour ( 1972) 
as most important in separating C. p. bellii from other 
subspecies of C. picta. The 71 turtles examined showed 
the population from Lake Shetek State Park to be pure 
C. p. bellii. The percentage of carapacial seam disalign-
ment ranged from 79.0 to 108.7, mean 93.7 (±8.05). 
The width of the middorsal carapacial stripe ranged from 
0.3 to 2.0 mm, mean 1.0 mm (±0.28 mm). The mid-
dorsal stripe divided by the foreleg stripe averaged 0.59 
(±0.19), range 0.24-1.00. Seventy (98.6%) had the 
typical carapacial pattern of reticulate light lines. The 
seam borders of the carapacial scutes were colored yel-
low (53, 74.65% ), olive (14, 19.72%) or reddish (4, 
5.63% ). The greatest width of the light border of the 
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anterior seam of pleural scute two ranged from 0.9 to 5.3 
mm, mean 1.9 mm (±0.90). All had the dark bellii-type 
plastral figure (Ernst, 1971 a). 
Smith, Kritsky, and Holland ( 1969) described a cara-
pacial pigmental condition termed reticulate melanism 
from C. p. bellii in which fine black reticulations are su-
perimposed over the normal pattern. It was found only 
on males and never on juveniles. We found this condition 
present on nine 140• mm adults from Lake Shetek (3 
females, 6 males). Melanistic individuals were also ob-
served at Lake Marshall, Lyon County and Dead Coon 
Lake, Lincoln County. 
Shallow glacial lakes favored 
Chrysemys p. bellii occurs in a variety of different 
types of aquatic habitats in southwestern Minnesota. It is 
common in shallow glacial lakes and associated marshes 
and sloughs. It is found also in artificial stock ponds on 
farms, presumably having migrated there, and has been 
taken from the Minnesota River in Redwood County. 
The strangest habitat was a pond in a trash dump 1 
mi N Gbent, Lyon County. Here the turtles basked on 
partially submerged automobile wrecks and foraged 
among submerged tin cans and other trash. 
Activity cycles 
Chrysemys p. bellii is diurnal. At twilight they leave 
basking and feeding areas and submerge. At sunrise, they 
climb onto logs or mud banks and bask for several hours 
before foraging during the late morning hours. After this 
they usually bask and remain inactive through midday 
and early afternoon. Foraging occurs again in late after-
noon and early evening. 
The annual activity period is apparently controlled by 
water temperatures. At Lake Shetek State Park turtles 
were first observed basking on 7 May, 1971, and 5 May, 
1972, but were not trapped until the water temperature 
had risen above 18C. Turtles fed actively and were at-
tracted to the bait in traps only at this temperature or 
higher. Reproductive activity was not observed, but road-
killed females and several collected on land in late after-
noon during June indicate this month to be the nesting 
period. Legler (1954) and Gemmell (1970) have re-
corded June as the major nesting period at other Minne-
sota localities. With the approach of cold fall weather, 
the turtles become less active. The last turtles were 
trapped on 11 September in 1971 at a water temperature 
of 20C. On 22 September, 1971, twelve semitorpid m-
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dividuals were seigned from the outlet of Dead Coon 
Lake, Lincoln County (water temperature 9C). On 8 
October, 1971 a female and a juvenile were found in a 
semitorpid condition (water temperature 8C). Winter is 
spent in muskrat lodges or buried in the bottom of some 
waterway. 
Overland movement may be forced by drying of the 
habitat. At Lake Shetek State Park during late spring 
1971 adults of both sexes were found migrating overland 
from a drained hatchery pond for northern pike. No ju-
veniles were found, and it is thought that they probably 
burrowed into the pond bottom. 
Growth variables noted 
The relative lengths of abdominal scute and plastron 
remain approximately the same throughout the life of 
Chrysemys (Ernst, 197 lc). The original abdominal scute 
of hatchlings does not increase in size but remains con-
stant as new growth is initiated around it. Using these 
relationships, an idea of annual growth can be obtained 
by measuring the plastron length, the abdominal scute 
length, and the lengths of the various growth annuli on 
the abdominal scutes and applying the equation Li/L2= 
Ci/C2 where C1 represents the length of the annulus, C2 
the length of the abdominal scute, L~ the plastron length 
and L 1 the unknown or length of the plastron at the time 
the annulus was formed (Sergeev, 1937). The age is de-
termined by counting the growth annuli. The use of these 
relationships has allowed the calculation of the data for 
Tables 1-2. 
Scute ecdysis and wear obliterate plastral growth an-
nuli and made it difficult to determine age of individuals 
over five years old. This is reflected in Table l where 
data have been given for only those individuals that 
could be accurately aged. 
Growth is variable after the first season, and smaller 
individuals grow faster than larger ones; the growth rate 
declines steadily as the turtle increases in size. Maturity 
in males is reached (based on the external sexual charac-
ters of elongated foreclaws and preanal tail length) at a 
plastron length of about 95 mm in the third or fourt~ 
year. Females probably mature a year later at approxi-
mately 110 mm (based on studies of other subspecies, 
see Ernst 1971 d and Gibbons 1968a, b). After maturity 
the growth rate drops abruptly (Table 2). Gibbons 
(1968a) showed a linear relationship between age and 
plastron length in southwestern Michigan C. p. marginata 
based on an estimated growth rate of 1. 1 mm per year. 
This was not found in painted turtles from southeastern 
Pennsylvania (Ernst, 197 lc) nor was it found during the 
present study. Table 2 shows that such a slow growth 
rate is not reached until the turtles attain very large plas-
tron lengths. The relationship between age and plastron 
length is not linear throughout the life of C. p. bellii, but 
growth tends to be rapid in the juvenile and slows, almost 
leveling off, late in life. It is in old individuals that growth 
appears most linear. Mature female C. p. bellii we meas-
ured ranged from 110.1 to 182.6 mm; mature males from 
97.6 to 158.0 mm in plastron length. 
The percentages of increase in plastral length of the 
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TABLE 1. - Correlation of plastron length and age in southwest-
ern Minnesota Chrysemys picta bellii (all measurements 
in millimeters) . 
Age Plastroo Length 
(Years) N Mean Range S.D. 
H 27 21.0 16.6-27.1 4.3 
I 27 48.5 26.9-65 .3 10.1 
2 23 67.4 53.3-96.5 12.6 
3 12 86.4 64.4-107.1 14.8 
4 9 102.1 87.8-128.4 17.2 
5 4 111.7 96.7-127.3 16.9 
6 3 U6.2 100.6-131.2 17.7 
TABLE 2.-Growth in southwestern Minnesota Chrysemys picta 
bellii ( all measurements in millimeters). 
Growth per Year % Growth 
Plastron Length N Mean Range per Year 
10-19 7 28.5 22.4-34.6 153.93 
20-29 20 27.1 6.3-44.2 124.14 
30-39 3 21.6 14.1-28.7 58.16 
40-49 11 18.7 5.9-33.2 41.02 
50-59 10 16.9 9.9-32.5 31.44 
60-69 6 21.6 11.6-31.2 33.47 
70-79 6 19.3 12.0-29.5 25.98 
80-89 8 12.9 4.2-22.2 15.19 
90-99 4 15.4 13.0-23.2 16.34 
100-109 5 14.4 8.3-21.3 13.68 
110-119 3 9.1 6.7-12.0 7.99 
120-129 4 9.3 3.9-13 .8 7.45 
130-139 3 5.4 3.5-8.9 3.95 
140-149 I 12.6 8.67 
150-159 I 11.8 7.47 
160-169 1 2.1 1.24 
170-179 3 2.7 0.8-6.1 1.52 
C. p. bellii measured exceed those of other subspecies of 
painted turtles reported by Gibbons ( 1968a) and Ernst 
( 1971 c). Only Wisconsin C. picta measured by Pearse 
( 1923) approximated the growth rates and these were 
probably intergrade C. p. bellii x p. marginata. Chryse-
mys p. bellii is the largest subspecies and apparently at-
tains its size advantage early with a much faster growth 
rate. In southwestern Minnesota it probably also has a 
shorter feeding period, so growth takes place during 
· fewer total days per year. 
Quinn and Christiansen (1972) reported that C. p. 
bellii from southern Iowa lentic habitats with highly or-
ganic substrates grew faster than those from sand sub-
strates with less apparent organic matter. Both substrate 
conditions occur in Lake Shetek State Park and we found 
no significant differences between the growth rates of in-
dividuals taken in the different substrate areas. However, 
sandy areas were often within 500 meters of mud bot-
tomed areas and we know that some of the turtles recap-
tured had moved from one area to the other. 
Only two turtles recaptured at Lake Shetek State Park 
showed fresh growth to have occurred. A female meas-
ured 143.9 mm in plastron length on 5 May, 1971, and 
144. l mm when recaptured on 11 September, 1971 and 
another female, 153 .2 mm on 29 May, 1971, measured 
154.4 mm on 11 September, 1971. Several mature indi-
viduals of both sexes showed no increase in plastral 
length from spring to fall of 1971. 
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Population dynamics 
The size of the Lake Shetek State Park population of 
C. p. bellii was estimated by using the Lincoln Index to 
compare the ratio of marked turtles to the total number 
of turtles captured during the period 16-19 May, 1972. 
The population size (N) was calculated by the equation: 
N= Mn/ m, where M was the number of marked turtles 
(57), n was the total caught during the period (14), and 
m was the number of marked turtles recaptured ( 1) . 
This gave an estimated population size of 798. However, 
due to the relatively small number of turtles involved 
and that they could freely move into and out of the park, 
this is probably a low estimate of the total number of C. 
p. bellii in Lake Shetek. Approximately 200 acres of park 
shoreline were used by the turtles. The density derived 
from 798 individuals was approximately 4 turtles per 
acre. Some coves were more extensively used than others 
and the number of turtles per acre was probably closer to 
50. These estimates fa11 short of those for marsh and 
pond dwelling Michigan C. p. marginata, 166 per acre 
during high water (Sexton, 1959) and 233 per acre 
(Gibbons, 1968a), and Pennsylvania C. p. picta x p. 
marginata, 239 per acre (Ernst, 1971 b). 
The Lake Shetek State Park population based on the 
71 individuals captured included 32 adult males (45.1 %), 
22 adult females (31.07%) and 17 juveniles (23.9%). 
The estimated population of 798 turtles is composed of 
360 adult males, 247 adult females and 191 juveniles; a 
1.46:1 sex ratio of mature males to females and 3.18:1 
ratio between adults and juveniles. 
Tables 3 and 4 present the Lake Shetek State Park 
population size and age structures. Since no hatchlings 
and relatively few small juveniles were captured, the Lin-
coln Index estimation has built in errors causing a low 
population size estimate. Special efforts to collect small 
turtles proved almost fruitless. It is possible that fewer 
juveniles survive due to predation or severe weather. 
Predator evidence 
Adult C. p . bellii have few enemies. The mutilated 
bodies of several adults were found at Lake Shetek State 
Park and elsewhere. These had apparently been killed 
and partially eaten by some carnivore such as a raccoon. 
Possibly foxes or domestic dogs and cats also kill a few. 
We have observed that many more adults are killed by 
automobiles as they wander about on land. 
Juveniles and hatchlings are eaten by many species of 
predators. At Lake Shetek State Park, raccoons and red 
foxes are common, as also are a variety of large wading 
birds. An American bittern was once observed swallowing 
a large red-sided garter snake (Thamnophis sirtalis parie-
ta!is), and probably it and other wading birds, such as 
the green heron and great blue heron, which are common 
in the park, eat small turtles. Even the many species of 
ducks that visit the park are capable of swallowing small 
turtles. Crows also are known turtle eaters. The garter 
snakes (Thamnophis s. parietalis, T . radix haydeni) are 
also known to eat an occasional small turtle. In the wa-
ter, the snapping turtle ( Chelydra s. serpentina) and 
large fish such as the northern pike, walleye, carp, yellow 
perch and various large sunfishes and crappies are poten-
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TABLE 3. - Population size structure of Lake Shetek State Park 
Chrysemys picta bellii. 

































































TABLE 4. - Population age structure of Lake Shetek State Park 
Chrysemys picta bellii. 
Age (years) Number Captured Estimated Number Percentage 
1 3 34 4.2 
2 11 124 15.5 
3 4 45 5.6 
4 9 101 12.7 
5+ 44 495 62.0 
tial enemies. Lake Shetek State Park serves as a hatchery 
for northern pike which are common there, and this may 
explain the apparent rareness of very young turtles. 
At a stock pond near Ghent, Lyon County, a dead ju-
venile was found that had been crushed when stepped on 
by a horse. Possibly this is of common occurrence in 
such habitats. 
The nests are raided and the eggs eaten by a variety of 
predators, including raccoons, skunks, foxes, dogs, 
ground squirrels, crows and garter snakes. 
Parasite attached to turtles 
Onl.y three ( 4.2 % ) of the turtles collected at Lake 
Shetek State Park had the leech, PlacobdeUa parasitica, 
attached. An 88.1 mm male and a 142. 7 mm female each 
had one attached and another 143.9 mm female had six 
leeches. These turtles were collected in May; none col-
lected in the fall had leeches. The only Chelydra serpen-
tina collected at Lake Shetek had over 80 Placobdella 
parasitica attached. 
Algal relationships 
Forty-five (63.3%) turtles captured at Lake Shetek 
State Park had colonies of the green alga Basicladia sp. 
attached to the shell. Eleven juveniles (53.3 to 67.2 
mm), 13 females (91.4 to 182.6 mm), and 21 males 
( 110.9 mm to 158.0 mm) contained colonies. Twenty-
one ( 48.8 % ) captured in May contained algal colonies, 
6 (60%) in June, 20 (80%) in September and 1 
( 50% ) in October. Two turtles that had algae in May 
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were clean when recaptured in September, apparently 
ecdysis and basking had removed the colonies. 
Shell abnormalities observed 
Ten ( 14 % ) Lake Shetek C. p. bellii had shell abnor-
malities, matching closely the 13.4% of 929 southeast-
ern Pennsylvania painted turtles with abnormalities found 
by Ernst ( 1971e) . Zangcrl and Johnson (1957) found 
shell abnormalities in 139 ( 41 .5 % ) of the 335 C. picta 
( museum specimens) they examined. 
Six ( 8.5 % ) had single variations from the typical 
scute pattern. Three had abnormal bridge patterns; two 
involved both sides and the other only the right bridge. 
All three had an extra scute between the axillary and in-
guinal scutes below the fifth and sixth marginals. Zangerl 
and Johnson (1957) found 11.2 % of their abnormalities 
in the bridge region and Ernst (I 97 le), 9.6%. The 
other abnormal patterns found at Lake Shetek were a 
subdivided first right pleural ; a subdivided twelfth right 
marginal ; and a second left pleural subdivided and con-
taining a lump. 
Three turtles ( 4.2 % ) had misshapened carapaces; 
two were concave with deep indentations on both sides 
at the bridge, the other had a high domed shell ap-
proaching kyphosis ( Ernst, 1971 e). 
Only one male ( 1.4%) had shell pitting described by 
Ernst 1971 e), who found it in 6.1 % from southeast 
Pennsylvania, where it was more prevalent in females. 
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